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In the claims 

T(^ently amended) A^ulttmode clock recovery circuit for yevMm ^ i y in the provision or 
constant bit rate services in a cell relay network, comprising: 

_a* embedded digital phase locked loop including a digital controlled oseipatpr for 

rrnrntinr nn »„ r t cjan.l * Inn p filter respo nsi ve to a phas e siymal to control smd _digUal 
rnrnmlled oscillator and * phas e Hector having multiple inputs for receiving different types of 
input si&nal; 

said ohase detector comparing an input signal a pplied to an y of said multiple inputs with 
said output signal to develop sai d phase signal: 
inoluding an -t nput circ u it capable of g e ner ating a phas 



inp ut c ign c d , -ai d p hmr -. j ^n ^ l nnmmmn t : +h" "HtpiiT nr. -wi pl i ai . u lu Lk o d I uo id to fl o n n m in clor l i 

c i s na fc fo r anH hh ™ i0 mrv i n t m n local SRT S generator for generaiing time siamps from 

said output signal connected to one of said m ultiple inputs of said phase detector; 

said phase detector in SRTS mode developing said phase signal from said locally 

generated time stamps and time stamps receiv ed over said cell relay net\vorkl 

another of said multiple inputs of said phase detector being adapted to rec eive a line rate 
clock si anal; 

said phase detector in line rate mode developing said p hase signal from said line rate 

clock signal and said output signal: and 

a receive buffer for receiving incoming cell$ that in an adaptive mode develops said 

phase signal from a state of said buffer and applies said p hase si&nal developed bv said receive 
buffer to said loop filter to control said dig ital controlled oscillator,, 

2. (currently amended) A multimode clock recovery circuit as claimed in claim 1, wherein said 
i^^xjL^x^ lt nHnpt e d t o^eeewe receive buffer develops said phase signal in the form of - a 
phaseword from a receive buff e r fof - mconiing c e lls t o-p ermit clock adaptive r e cov e ry based on 
the fill level of th e receive buffer for incomin g-eefethereof. 

3. ( currently amended) A multimode clock recovery circuit as claimed in claim 2, vvherein 
said phaseword is derived from the writejpointer - read_pointer - average of said receive buffer, 
where average is a parameter set by the user. 

4. (cancelled) 



-2- 



PAGE 2/12 * RCVD AT 6(912004 1:57:06 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRMJ0 * DNIS:8729306 ' CSID:613 230 8821 * DURATION (mm-ss):04-02 



06/09/04 12:51 FAX 613 230 SQSW MARKS & CLERK @] 004/013 



09/735,944 
Art Unit: 2634 

5. (currenily amended) A multimode clock recovery circuit as claimed in claim 4L wherein said 
phase detector comprises a common up/down counter for dr^io pinf siid phase ripnJ m sa,d 
SRTS and l ine rate modes. 

6. (currently amended) A multimode clock recovery circuit as claimed in claim 5, wherein 

out put of said common up/down counter do ^ n u t w . u y m uuml I H" o ut pu t o f th n f r ommee 

^/down counter is fed to an accumulator- ^uaLk t h u u u lu u l u M n u i i / .lmi r n rn nn ro rwith n.it 
applying a modulo function . \ 

7_(currently amended) A multimode clock recovery circuit as claimed in claim 6, wherein 
rnm prisintt a shifter for adinst m p the weight of the output pf 9*id common up/down counter.t he 
wcighicd output is fed to the accumulator. 

8. (curxently amended) A multimode clock recovery circuit as claimed in claim 67, wherein said 
shifter adjusts lb* weight of said ll iu woifthtcd ourput of Iho up/down c ounter can be change d^* 
itrinr, nTthn m ftftftrtlmg to whether said recovery circuit is in SRTS mode <?r line rate model s 

9. (currently amended) A multimode clock recovery circuit as claimed in claim 8, wherein jaM 
shifter sets - the weight of said up/down counter is pro gram m abJe-to sixteen for a timestamp 
signal and one for a clock signal. 

1 0. ( currently amended) A multimode clock recovery circuit as claimed in claim *L 
wherein said phase detector comprises further compri sing -first and second difference circuits,, 
each receiving at first and second inp uts thereof current time stamps and delayed time stamps, 
said first difference circuit receiving time stam p s from said cell relay network and said second 
difference circuit receiving time stamps generated hv said local SRTS generator, ^ae^geeeivmg 
an SRTS input signal and an SRTS input signa l del a yed by ono coll, the first circu it receiving its 
S RTS form th e-n ctwork, and th e-se cond differ enc e circuit receiving its SRTS signal from a l eeai 
SRTS g c n erarerv^sijd first and second difference d tffeperiee-circuits providing an-respefflYP 
inputs to said-an up/down cnimie r. a suhtractor having inputs for respectively re ceiving time 
stamps received over said cell relay network and time stamps generated fry said loca l SRTS 
generator, and an and iho second diff e r e nt circuit providing an input to q subtracter, the output 
af-said d i ffer e n c e ci r cuit b ein g f gcl to snir 1 nnn i mnlfttar with th e w e ighted ourput of said up/down 
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rn|intrn ^,. n M t^. t„ r^M M the onrnnts of said suhtraetor and «rirt i,p7cjgwn counter^ 
d evelop sfl 'td ph,ase signal. 

1 ] .(currently amended) t-44-i — A multimode clock recovery circuit as claimed in claim 
SJfl. T u UliL i uu m p i LiiiL n I nrnl tynchrongim residual liu.^ tomp (CRTS) generator in \h e 
feedback luuu ur t h e ph nin l n rlrnd l^ wh er™ ihf rwrt put of snid up/down counter is wej R hte d. 

12. (original> A multimode clock recovery circuit as claimed in claim -U-i, whereinjsaid 
lnrnl -PT^ : mrmtr- '"nl fr 0 ™ r"*™tor comprises a divider for receiving a feedback signal 
from the output of the phase locked loop, a counter for receiving t^network clock signal, and 
a register for generating a-loeal SRTS sigaaltime stamps. 

1 3. (currently amended) A multimode clock recovery circuit as claimed in claim 1 1 , 
wherein said fee-up/down w pu ij, o f di e coun te r re c e i v e i hn respective network clock signul an d 
iwioatii ff [?T«? rijrml gounter is a non wrap aro und counter. 

1 4. (ori ginal) A multimode clock recovery circuit as claimed in claim 1 , wherein the phase 
locked loop goes into holdover mold wherein the output of the phase locked loop remains 
constant when a valid input signal is lost so as to maintain a constant frequency based on the last 
valid input signal. 

15. (original) A multimode clock recovery circuit as claimed in claim 1, wherein the phase 
locked loop goes into holdover mode when any of the following conditions occur: receive buffer 
runs out of SRTS values in the SRTS mode, a virtual circuit through said network times out, and 
loss of synchronization is asserted in a line rate mode. 

16. (cancelled) 

17. (cancelled) 

1 8. ( currently amended) A multimode clock recovery circuit for use in providing constant 
bit rate services in a cell relay network, comprising a phase detector having multiple inputs, a 
loop filter receiving the output of said phase detector, a digital controlled oscillator receiving the 
output of said loop filter, a jitter reduction circuit receiving the output of said digital controlled 
oscillator, a divider receiving the output of said jitter reduction circuit, and a«Jgcai SRTS 
generator in th«-afeedback loop e-P- said digital controll e d os eitieto fconnectcd to onfr of said 
multiple inputs of said phase detector, said local SRTS gen erator generating local time stamp? 
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iw» m nnmnf o f Mutol controlled oscillator, and said , P h*s. drtmnr developing a 
• r ^ c ; for eon t ^u.^ «iH Hiatal controlled oscillator from * M I"™1 time flamps and tnnB 

r ~^H fwM n said c -» ^ n ft ,wnrk. and wherein said lcgri Sim aerator incudes a 

— ^ A ,.n»n t er. M « r — «lo~n«l is dn> -Innfrl from the differ* herween the timg stamps 

■w..;^ from said tor-1 ffBTS ocwator and said time stamps rece.jvgd over said wll rela . y , 
network, and said ph ^ Hrt^lor incl ude * weighted non-wrap around n i Vdown counter fr* is 
added to said difference . 

19.( currently amended) A phase detector for recovering clock signals from received time 
stamps in a cell relay network providing constant bit rate services, comprising a first input for 
& receiving a remote time stamp signal, a second input for receiving a locally generated time stamp 

signal, comparators for comparing the current time stamps with the previous time stamps to 
^fiu-atc a carry .-igial. a ™«ifiHtf rff nrm-wrap around up/down counter receiving the 4ftpw*S 
outputs of said respective comparators, a subtracter for deriving the difference ^ -between said 
remote time stamp and sajdjocally generated time stamps, and an accumulator for adding the 
output of said subtracter to the output of said weighted non-wrap around up/down counter to 
generate a phase ""r"* sitmal for controlling a digital controlled oscillatpr. 
20-( currently amended) A phase detector as claimed in claim +*-19having an error input 
for receiving an error fla g to d i oablc the counior when art error occurs . 

2 1 . ( currently amended) A phase detector as claimed in claim 1 9, further comprising a 
register connected to the output of said adde^accumulator for temporarily storing the phase 
output. 

22. ( cancelled) 

23. ( cancelled) 

24 r (cancelled) _ 
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